Objective: Patients presenting for bariatric surgery have high rates of psychiatric co-morbidity and reduced health-related quality of life (HRQOL) compared to the general population. In this study, we aimed to determine the relationship between insecure attachment styles and HRQOL in bariatric surgery candidates. Methods: We assessed depression, social support, attachment avoidance, attachment anxiety, HRQOL (SF-36), and eating disorder psychopathology in 70 consecutive patients assessed for bariatric surgery. SF-36 physical (PCS) and mental component scores (MCS) were compared to a normative sample and analyzed using t-tests. Predictors of HRQOL were analyzed using multiple linear regression analyses. Results: SF-36 PCS and MCS in this prebariatric surgery sample were significantly lower than in an age-matched reference population. Depression, attachment anxiety, attachment avoidance and eating disorder psychopathology scores were negatively correlated with SF-36 MCS. Depression was associated with lower SF-36 PCS (p = 0.015). SF-36 MCS were significantly predicted by BDI scores (p < 0.001) and attachment avoidance (p = 0.024) in our multiple regression model. Conclusion: This is the first study to demonstrate an association between attachment avoidance and poor mental HRQOL in bariatric surgery candidates. Future studies are needed to examine the effect of attachment avoidance on post-bariatric surgery outcomes.
Introduction
Although bariatric surgery has demonstrated its efficacy in achieving substantial weight loss in most patients and subsequent improvement in obesity-related morbidity, improvement in health-related quality of life (HRQOL) is an equally important outcome. Several psychological variables related to HRQOL, including attachment style, depression, and social support as well as the relationships between these variables are examined in the present study. HRQOL refers to patients' self-perceived multidimensional health status and encapsulates physical status, symptom status, functional status, health perceptions, and general wellbeing [1] . Body weight alone has been shown to negatively impact quality of life [2] . In a mixed obese sample including 153 bariatric surgery patients, de Zwaan et al. [3] showed a significant dose-response association between BMI predicting worse physical health impairment, which is consistent with previously established findings [4] . However, BMI was not a significant predictor of the mental component of quality of life in this specific study.
Data supports an improvement in HRQOL in a majority of obese patients receiving bariatric surgery in comparison to untreated severely obese patients [5, 6] . In a review of 26 studies representing 2,010 patients and five different surgical procedures, it was found that surgery resulted in improvements in quality of life along with weight loss [7] . However, it is important to understand why some post-operative patients do not experience improvement in HRQOL with this intervention and whether differences in HRQOL in pre-surgery patients can provide some insight into this question.
Several studies have examined the impact of psychosocial factors on HRQOL in obese patient populations. Psychiatric co-morbidity has been associated with decreased HRQOL, in both physical and mental domains, in obese patient samples [3] . Moreover, eating psychopathology, such as grazing eating patterns, binge eating and loss of control over eating, have also been associated with reduced HRQOL, especially in mental health-related QOL domains [8] [9] [10] . However, less is known about the association between relationship or attachment styles and HRQOL in bariatric surgery samples.
Attachment theory, founded by John Bowlby [11] , provides a framework for understanding one's experience of chronic illnesses, and attachment style has been associated with obesity (11, 12) . Bowlby [11] purported that individuals' ability to reach out for social support during an illness event is based on relationship patterns that develop during one's childhood and remain relatively stable throughout adulthood. Adult attachment styles can be categorized into secure attachment and two insecure attachment styles, namely, avoidant and anxious attachment [13] . Individuals with an anxious attachment fear interpersonal rejection or abandonment have an excessive need for approval from others and experience intense distress when relationship partners are unavailable or unresponsive. Individuals with an avoidant/dismissing style fear dependence and interpersonal intimacy have an excessive need for self-reliance and independence and are reluctant to self-disclose.
The salience of attachment style in obesity is supported by research examining the role of attachment style on eating disorder symptoms. In addition, research has shown a relationship between insecure attachment and obesity, with higher BMI being associated with anxious attachment [12] . Given the stability of attachment style in comparison to other psychosocial variables, insecure attachment style may provide valuable insights into the development of obesity and response to weight loss interventions, such as bariatric surgery, and HRQOL. However, D'Argenio et al. [14] failed to demonstrate a robust effect between attachment style and obesity, and highlighted the need for further exploration.
In addition to the contribution of attachment style to the development of obesity, poor attachment patterns may lead to reduced HRQOL and increased psychopathology in bariatric surgery candidates. Eating psychopathology has been linked to insecure attachment style [15] , and studies involving individuals with disordered eating have demonstrated higher rates of attachment insecurity [16] . Further research is needed to clearly elucidate the relationship between attachment style and eating psychopathology in bariatric surgery candidates.
If attachment insecurity predisposes an individual to greater eating psychopathology and increased BMI, it is likely that insecure attachment style will also lead to reduced HRQOL. Research also suggests that greater social support may mitigate the role of obesity on HRQOL in male, but not female, obese patients [17] . Due to the paucity of literature, the influence of social support and insecure attachment styles, namely anxious or avoidant styles, on HRQOL in bariatric surgery candidates remains unknown.
Given the potential implications of attachment style on bariatric surgery patient psychopathology and HRQOL, the purpose of this study was to examine the attachment styles of bariatric surgery candidates presenting for pre-surgery assessment. We hypothesized that an avoidant attachment style would be associated with lower HRQOL given its lack of responsiveness to social support in comparison to anxious attachment [18] .
Material and Methods
Study Sample 70 consecutively referred adult bariatric surgery candidates assessed by the Toronto Western Hospital (TWH) Bariatric Surgery Program in Toronto, ON, Canada participated in the study. The TWH Bariatric Surgery Program is one of two bariatric surgery assessment centers within the five-hospital University of Toronto Bariatric Surgery Collaborative. The mandate of the Bariatric Surgery Collaborative is to perform the laparoscopic Roux-en-Y gastric bypass procedure. To be eligible for surgery, patients must have a BMI 40 or 35 kg/m 2 with a co-morbid obesity-related condition such as obstructive sleep apnea, hypertension, or diabetes mellitus. This study was approved by the institutional Research Ethics Board at the University Health Network in Toronto and conformed to the principles outlined in the Declaration of Helsinki.
Procedure
All patients referred to the TWH Bariatric Surgery Program received a comprehensive pre-surgery interdisciplinary assessment. The assessment process involved interviews with a nurse, social worker, dietician, and a psychologist, psychometrist (an individual with expertise in psychodiagnostic testing) or psychiatrist. Patients completed a minimum of six interviews as part of the pre-surgery assessment process, a self-report questionnaire package, and two educational group sessions focusing on the Roux-en-Y gastric bypass procedure and nutrition. Surgery candidates who chose to proceed with bariatric surgery were included in the present analysis.
Psychosocial Measures
Patients completed the Beck Depression Inventory (BDI) a self-report measure of symptoms of depression [19] . The BDI is a 21-item scale and has been used already in bariatric surgery patient populations [20] . Individual items are rated from 0 to 3 to indicate severity and are summed to create a total score. Higher scores demonstrate greater severity of depressive symptoms. Cut-off scores have been established to indicate severity: 0-9 indicates minimal depression, 10-18 indicates mild depression, 19-29 indicates moderate depression, and 30-63 indicates severe depression.
HRQOL was evaluated using the SF-36, a widely used HRQOL measure [21] . Its use in bariatric surgery patient populations is well-established [22] . The SF-36 is composed of eight dimensions that assess physical and mental health. Physical functioning, physical role functioning, bodily pain, and general health form the physical component score (PCS) and vitality, social functioning, emotional role functioning, and mental health form the mental component score (MCS). The PCS and MCS were used as outcome variables in the present study.
Attachment style was assessed using the Experiences in Close Relationships scale (ECR-16), a 16-item scale that has been validated against the longer ECR-32 [23] . The ECR-16 yields a total anxious and avoidant attachment score based upon scoring of 8 items to each attachment style. Each attachment score ranges from 8 to 56 with higher anxious or avoidant attachment scores representing greater attachment security.
Predictors of HRQOL
Correlation coefficients for SF-36 PCS and MCS and the specific psychosocial variables yielded several significant associations. SF-36 PCS were significantly negatively correlated with BDI scores (r = -0.335, p = 0.006) and EDE-Q (r = -0.259, p = 0.041). A significant negative correlation was found between SF-36 MCS and the following variables: BDI scores (r = -0.757, p < 0.001), ECR anxiety (r = -0.458, p < 0.001), ECR avoidance (r = -0.594, p < 0.001), and EDE-Q total score (r = -0.483, p < 0.001). Social support was positively associated with an increase in SF-36 MCS (r = 0.441, p < 0.001). Both ECR anxiety (r = 0.475, p < 0.001) and ECR avoidance (r = 0.528, p < 0.001) were significantly correlated with BDI scores. Table 2 summarizes the multiple linear regression analysis results for SF-36 PCS and MCS. The multiple regression analysis predicting PCS was statistically significant (p = 0.024), with greater depressive symptoms predicting lower physical health quality of life (p = 0.015). In addition, the model for predictors of MCS was statistically significant (p < 0.001), with greater depressive symptoms (p < 0.001) and greater avoidant attachment style (p = 0.024) predicting worse mental health quality of life.
Discussion
This study is the first study to explore associations between attachment styles and quality of life in bariatric surgery candidates. An important finding of this study is that attachment avoidance was one of two variables significantly associated with SF-36 mental health scores and highlights the need to consider patients' relationship style when studying mental health quality of life in bariatric surgery candidates.
Our findings confirm a previously established finding that depressive symptoms are more closely associated with HRQOL than BMI in patients with extreme obesity [30] . Although depressive symptoms have been consistently associSocial support was measured with the Medical Outcomes Study Social Support Survey (MOS-SSS), a valid and reliable self-report questionnaire for measuring social support [24] . It consists of four social support subscales and provides an overall social support index. Higher scores on the MOS-SSS represent more support. The MOS-SSS has been previously used in bariatric surgery patients [25] .
Eating pathology was measured using the Eating Disorder Examination-Questionnaire (EDE-Q), a 32-item self-report questionnaire based upon the structured eating disorder interview, the Eating Disorder Examination [26] . The EDE-Q consists of four subscales: dietary restraint, eating concern, weight concern, and shape concern. Items are rated on a 7-point scale. The EDE-Q has demonstrated good validity and reliability in measuring eating-related pathology and behaviors and has been used in bariatric surgery patients [27, 28] .
Finally, the height and weight of patients were measured by a clinic dietician, and the BMI of the patients was calculated.
Statistical Analysis
All statistical analyses were conducted using PASW 18.0. Continuous variables are reported as means ± standard deviations (SD), and categorical variables are reported in percentages and number of patients (n). The mean scores on the SF-36 PCS and MCS were compared to age-matched Canadian general population norms using student t-tests [29] . Pearson's correlation coefficients were used to determine statistically significant associations with each psychosocial variable and the SF-36 PCS and MCS.
A multiple linear regression analysis was performed to determine the strength of each predictor of physical and mental quality of life as per the SF-36. Assumptions of multiple linear regression were met before proceeding with the analysis. We entered BDI scores, EDE-Q scores, MOS-SSS scores, attachment anxiety, attachment avoidance, BMI, and age as predictors of our model. Statistical significance was defined as a p < 0.05 for all data.
Results

Participant Characteristics
Participant characteristics are summarized in table 1. Our study sample was predominantly female (90%), with a mean BMI of 47.1 6.1 kg/m 2 and a mean age of 44.3 9.9 years. The mean BDI score was 13.26 9.2, indicating mild severity of depressive symptoms. SF-36 PCS (31.04 9.62) and MCS (46.43 11.60) were significantly lower than age-matched SF-36 PCS (52.0 8.0) (t (565) = 19.75, p < 0.001) and MCS (50.9 9.0) (t (565) = 3.70, p < 0 001), indicating poorer physical and mental health quality of life in bariatric surgery patients relative to the Canadian general population. in social support, suggesting that low social support may only impact anxiously attached patients and result in lower mental HRQOL. It is also possible that other explanations may be responsible for this result, including the types and sensitivity of measures used and insufficient statistical power. These results should be interpreted in the context of study limitations. Our study involved 70 patients; a larger sample size could detect additional predictors and may explain our inability to identify significant predictor variables for physically related quality of life domains in our model. The present study utilized self-report measures and could be enhanced with the use of rigorous structured clinical interviews to determine the relationship between specific psychiatric disorders, attachment style and HRQOL. Furthermore, this is a crosssectional study; large prospective, controlled studies are needed to evaluate the predictive value of depression and avoidant attachment style on HRQOL and weight loss following bariatric surgery.
In summary, our study identifies patient relationship style as a major factor in determining HRQOL in bariatric surgery patients primarily in the mental health domains. Moreover, depressive symptoms were associated with significant reductions in physical and mental HRQOL in this patient population. Despite literature suggesting a role for social support in predicting HRQOL, our study argues for greater consideration of bariatric surgery patients' attachment style and depression when considering quality of life outcomes in bariatric surgery candidates. Future studies are needed to examine if specific relationship styles, namely avoidant attachment style, can predict weight change, diet adherence, compliance with follow-up appointments, and mental health outcomes post surgery.
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The authors declared no conflict of interest. ated with reduced mental HRQOL, the effects of depressive symptoms on physical HRQOL are inconclusive [31, 32] . Nonetheless, Ali et al. [33] suggest that depression may be related to increased severity and prevalence of obesity-related co-morbidity independent of BMI and may indirectly impact physical health quality of life. Therefore, this could explain the observed relationship between depression and physical HRQOL in our sample.
The novel association between avoidant attachment and mental HRQOL in bariatric surgery candidates warrants further discussion. In our study, both anxious and avoidant attachment styles were significantly correlated with depressive symptoms, arguing against depression alone as the mediating factor accounting for this difference in mental health quality of life. A possible explanation may be the role played by emotion regulation strategies. In an eating disorder sample, attachment anxiety contributed to both depressive symptoms and eating disorder symptoms through increased emotional reactivity, whereas the relationship between attachment avoidance and depressive symptoms was mediated by emotion deactivation [34] . Furthermore, only attachment avoidance had a direct relationship to eating disorder symptoms. These findings suggest that emotion regulation may be a mediating factor between attachment style and psychopathology.
Furthermore, individuals with avoidant attachment style are less likely to seek social support when distressed, which contrasts the response of individuals with anxious attachments [13] . The limited use of social supports in avoidant attachment style patients could be a contributing factor to increased distress and poor coping capacity in this sub-group of patients.
In addition, evidence suggests that anxious attachment styles may be malleable to social support. Green et al. [18] , for instance, found a decrease in anxious attachment in mothers who perceived greater social support in low stress situations and showed no change in high stress situations. In addition, they found avoidant attachment to be insensitive to changes
